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The Environmental Center has reviewed the above cited document with the assistance
of Paul Ekern, Water Resources Research Center; Frank Peterson, Geology and Geophysics;
Elizabeth Winternitz, Barbara Vogt, Colleen Brady, John Sorensen, and Doak Cox, Environmental
Center. Our review covers the topics of waste disposal, water supply, other environmental
concerns, and social and economic impacts.
Waste Disposal
Given that the report states that little is known about the toxicity of the waste,
it is difficult to assess the environmental impacts of waste disposal. The report, however,
could explain why little is known and describe the types of research that is being done
to determine the hazards from the waste. For example the report might outline the conditions
under which the toxic elements in Table VI-9 (p. 185) could pose a threat. The statement
on page 185 that "these elements are har:mless as found in nature" is misleading and
probably inaccurate. Assuming that the statement refers to undisturbed nodules on the
ocean floor, it may well be the case that biota have adjusted to the nodule's toxicity.
Furthermore, if these are introduced into another environment or disturbed they may
become hazardous. Finally, such elements are found in nature in hazardous forms such
as the mercury coming from volcanic eruptions.
The report indicates several alternative forms of waste disposal including taiIing
ponds and an ocean outfall system. More attention concerning the nature of such systems
and associated problems seems desirable. The significant question of leaching potential
of the tailing ponds and subsequent landfill warrants considerably more attention. What
quantities of leachate can be expected from water already in the wastes, infiltration
. from rainfall, and percolation of groundwater? With respect to the latter, the report
makes no mention of the elevation of the taiIing pond bottoms in respect to the water
table. Furthermore, what criteria will be used to decide whether a liner will be required?
AN EQUAL OPPORTUNITY EMPLOYER
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If a liner is used what are the circumstances of possible penetration or escape of leachate?
What sort of detection and monitoring program will be instituted to evaluate the possible
effects on groundwater? .
Another problem with the l..-:od disposal concerns the revegetation efforts. The
bare fill of the ponds will likely resemble strip-mine soil of western areas and be subject
to similar reclamation problems. If not vegetated, dust from bare surfaces can become
a major problem. Some difficulties in revegetation may stem from the lack of soil nutrients,
toxicity, and the low levels of precipitation on the Kohala region.
The document estimates (p. 113) that 2500 acres of land may be required for the
slurry ponds. This rests on certain assumptions about the rate of evaporation from the
ponds. Evaporation from the slurry pond will be greatly different from that of a clear
water pan. The turbid water will absorb radiation near the water surface instead of the
pan bottom. As a result water temperature will be as much as 10 degrees C greater than
that of clear water, hence, the evaporation rate while water is at the surface will be
high. This increase will be reversed once the excess water is evaporated and the drying
of settled solids begins. The fines will have a higher reflection and reduce the net radiation
available for evaporation. Furthermore, as the evaporation plane recedes into the soil
surface, the rate of evaporation decreases sharply. Thus, the estimated evaporation
rates for the Kohala area predicted on estimated pan evaporation are much too high.
It is suspected that the estimate of net evaporation of 60 inches per year is twice as
high as can be reasonably expected; a figure of 30 inches is our best estimate. Thus,
the estimate of 2500 acres required for ponding may be highly inaccurate. Enclosed are
some references to document the validity of this conclusion:
Ref. Chapman, AL. 1969. The thermal environment in clear and turbid water
etc. Agric. Meteor. 6:231-243.
Rose, CW & Chapman, AL. 1968. A physical analysis of diurnal temperature
regimes in clear and turbid water layers: a problem in rice culture. Agric.
Meteor. 5:391-409.
Idso, SB et al. 1974. The three stages of drying of a field soil. Soil Sci Soc.
Amer. Proc 38:831-837.
Ekern, PC. 1965. Disposition of net radiation by a free water surface in Hawaii.
J Geophys Res. 70:795-800.
Ekern, PC. 1966. Evaporation from bare low humic latosol in Hawaii. J Appld
Meteor. 5:431-435.
With respect to the possible ocean outfall system for Puna, we find the details are
very sketchy. Can certain critical parameters such as water depth, distance from shore
and ocean bottom condition at the outfall terminus be enumerated?
Water, Supply
The report fails to address, in depth, the availability of the water required to operate
the processing plant in the Kohala scenario and the impacts of water withdrawal. At
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the current tirrye there is not an adequate supply of fresh water in the area to meet existing
demands. The development of the Lalamilo Water Project will increase supply, but it
is likely to meet only·the growing domestic and commercial demands. 'This subject requires
more attention in the report.
The report (p. 167) .suggests that the water supply for the possible Kawaihae plant
might be drawn from a zone at a depth of between 11~0 and 19 feet, and returned to another
zone, presumably shallower. The report discusses water sources of the Kawaihae area
(p. 166), including certain well supplies. It then describes the ground water conditions
at the possible plant site at Kawaihae (p. 164) in terms of five depth zones (pp. 166-167).
It does not seem to recognize that the wells mentioned draw their water from Mauna
Kea rocks whereas the site is underlain by Kohala rocks.
The report does not indicate whether the depths on which ground water zonation
at the site is based are below ground level or below sea level. Water drawn from Zone
III as suggested (p. 167), at 140 to 190 feet below sea level, could be salt water. Finally,
it is most unlikely that the stratagraphic layering will control either the flow of water
toward supply wells or the flow of water away from discharge wells as suggested (p. 167)
by the lava-flow layering.
Other Environmental Concerns
The report could address several other environmental concerns.
First, some statement should be made about the possibility that acid rains would
be generated from coal stack discharges and the resultant impacts in the down wind ocean
areas.
On page 165 it could be noted that some of the soils in the Hilo area are quite unstable
and pose extreme engineering problems for heavy construction work.
The assessment of potential environmental impacts of the "port to plant" portion
of the operation seems bver simplistic. What are the aesthetic impacts of raised pipelines?
What are the probabilities of pipeline failures or breaks and the subsequent consequences?
What types of flora could be disturbed? How will pipelines be routed across floodplains?
What types of wildlife could be disturbed through the interruption of mobility patterns?
What are the environmental impacts of the potential volumes and types of highway transportation
generated by the plant? These and related questions should be raised.
On page 184 the report states there is "plenty of open land" on which to locate
the plant in Puna and Kohala. The report, however, could go much further in addressing
site selection criteria for the operations. A considerable amount of work has been done
on site selection criteria for industrial operations such that certain general principles
could be utilized to come out with more refined and specific statements about potential
plant sites.
Frequency distribution of tsunami runup heights developed for the Kawaihae vicinity
by the Corps of Engineers in the National Flood Insurance program should be substituted
for the guess concerning maximum possible runup height cited (p. 177).
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In addition to the natural hazards discussed (p. 160), the hazard of coastal subsidence
should be recognized eveh though there is no historical record of coastal subsidence at
either Keauhou or Kawaihae. 'Parts of the Puna coast have subsided in 1868, 1924, and
1975.
Framework for Analyses' of Social Impacts
On page 198 the document provides a framework for analyses of social impacts.
No indication is given however as to the time frame of such analysis. The social
impacts are potentially significant enough to warrant immediate implementation of
such analysis.
What is the source of Table VII-Ion page 199?
Land Use
On page 216 a large amount of open land is not an adequate reason' for stating that
land uses will not undergo change. Property values are likely to rise especially with the
projective increase in population and consequent demand for housing. The agricultural
base of the community may well be affected as property may be more profitably converted
to uses other than agriculture.
Cultural Resources
Although the Puna districts was not an historic center in a political sense, it was
significant for its agricultural systems. We suggest that the study prepared for the Corps
of Army Engineers entitled "Archeological and Historical Literature Search and Research
Design for Lava Flow Control Study in Hilo, Hawaii" by Holly McEldoney be used as reference
source.
On page 235 the document states in relation to who will fill the existing jobs; ".•.if
many employees are drawn from the existing population..•the local government may not
have to provide substantial new services..." Are data available to examine the relationship
of skills in the existing population and the number and types of skills required?
On pages 235-236 the document states "Port operations should greatly increase
employment opportunities for higher paying jobs, and these jobs will probably be available
to local residents after suitable training." Will suitable training be provided by the industry?
Local residents without the required job skills may be competing with immigrants who
have the necessary skills.
How many workers will be required during the construction phase? The assessment
mentions some construction workers conceivably could be "assimilated into the new jobs
created by plant operations" (p. 238). On page 234 the document indicates the 400-450
non':'specialized jobs will be going to local residents.
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More needs to be said on infrastructure. The document mentions present use of
catchment tanks for water and c.esspools. What about effect on ground water quality
from lots of cesspools? The ground water body is close to the surface in the Puna area.
The document mentions the project may create pressures on the government to make
capital improvements to extend water service and build sewage treatment plants. This
requires further discussion. Is there a water system developed? How much would it cost
to develop one?
On page 242 the document states "The major adverse effects could be alleviated
by community planning and regulatory controls." Discussion here would be in order as
to what planning efforts are now being taken and what the nature of the regulatory controls
might be. Also, the document stateS the beneficial effects of stimulation of local economy
through government revenue. Will this revenue be greater than that expense required
to expand the infrastructure to accommodate the growth (Le. water, sewage, roads, electrical
transmission, schools, etc.)? Is there a method of analysis of the available data which
could be used to gage such relative costs and benefits?
Public Attitudes
!
As "no surveys or polls (have) yet been conducted in Hawaii to determine public
attitudes towards potential manganese nodule industry" how can this document
even vaguely quantify conclusions such as "large portion of the community (p.262) believes
that manganese nodule processing is a major economic opportunity•.•" It cannot be determined
a "large portion" agrees with one thing or another without some supporting data. On
page 263 "The most pronounced public attitude is that the economic benefits to Hawaii
will clearly outweigh any known negative impacts." Again, how can this be categorically
stated without any survey of public opinion?
Thank you for the opportunity to review this document. We hope our remarks will
be useful in its revision.
Sincerely,
f)~~ljf
Doak C. Cox
Director
DCC/cu
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